Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.009 Å; R factor = 0.023; wR factor = 0.056; data-to-parameter ratio = 25.9.
In the title hydrated salt, (C 5 4À bioctahedron is generated by crystallographic inversion symmetry. The diprotonated piperazine ring adopts a chair conformation, with the methyl group occupying an equatorial position. In the crystal, the tetraanions and water molecules are linked by O-HÁ Á ÁBr and O-HÁ Á Á(Br,Br) hydrogen bonds to generate [100] chains. The chains are crosslinked by N-HÁ Á ÁBr, N-HÁ Á ÁO and C-HÁ Á ÁBr hydrogen bonds originating from the piperazinediium dications, thereby forming a three-dimensional network.
Related literature
For another decabromidodibismuthate(III) compound, see: Li et al. (2006) . For related methylpiperazin-1,4-diium salts, see: Dutkiewicz et al. (2011); Essid et al. (2014) . For related piperazine derivatives, see: Marouani et al. (2010) ; Essid et al. (2010) .
Experimental
Crystal data (C 5 
Table 2
Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2006 ); cell refinement: APEX2; data reduction: APEX2; program(s) used to solve structure: SIR97 (Altomare et al., 1999) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg & Putz, 2005) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and CRYSCAL (T. Roisnel, local program).
Supporting information for this paper is available from the IUCr electronic archives (Reference: HB7225). As a part of our study of crystal packing containing piperazine derivatives (Marouani et al., 2010; Essid et al., 2010; Essid et al., 2014) , we report here the preparation and the structural investigation of a new compound,
The crystal structure of the title compound (I) is built up of two 1-methylpiperazinium dications, two water molecules and decabromodibismuthate tetraanions; the latter have two octahedra sharing a common edge and occupy special positions with a centre of symmetry at the centre of the Bi 2 Br 2 ring. Its geometrical configuration is depicted in figure 1.
The half of this formula constitutes the asymmetric unit in the atomic arrangement. In the title compound (I) the (Fig. 3) . The coordination octahedral of the bismuth atoms are formed by six bromine atoms, as shown in Fig. 1 . The Bi-Br distances listed in Table 1 (Li et al., 2006) . Geometrical parameters of the methylpiperazin-1,4-dium dications are found to be in agreement with those reported in related methylpiperazin-1,4-diium salts (Dutkiewicz et al., 2011; Essid et al., 2014) . (Table 2) .
Experimental
Bismuth(III) nitrate and 1-(methyl) piperazine were dissolved in a concentrated HBr solution in the presence of ethanol (40 ml) and water (20 ml) in a stoichiometric ratio. Colourless prisms of the title compound were obtained by slow evaporation of this solution at room temperature.
Refinement
The hydrogen atoms bonded to oxygen atoms were located from a difference map and were allowed to refine using with U iso (H) = 1.2U eq (C or N).
Figure 1
An ORTEP view of (I) with displacement ellipsoids drawn at the 50% probability level. Symmetry code: i: -x, -y, -z.
Figure 2
Projection of the corrugated inorganic chains along the c axis.
supplementary materials sup-3
Acta Cryst. (2014). E70, m202-m203
Figure 3
Projection of (I) along the a axis. The H-atoms not involved in H-bonding are omitted.
Bis(1-methylpiperazine-1,4-diium) di-µ-bromido-bis[tetrabromidobismuthate(III)] dihydrate
Crystal data ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 1.497 (6) N2-H2D 0.9000 N1-C2
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
1.500 (6) C4-C5 1.501 (7) N1-C5
1.500 (6) C4-H4A 0.9700 N1-H1 0.9100 C4-H4B 0.9700 C1-H1A 0.9600 C5-H5A 0.9700 C1-H1B 0.9600 C5-H5B 0.9700
